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© Method and apparatus for composite dental restoration using a composite matrix. 

© A matrix for use in the composite restoration of a 
posterior tooth proximal surface, the matrix having a 
concave inner surface for adhesion to the tooth, and 
the matrix being made of the same material as the 
composite restoration. 
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METHOD AND APPARATUS FOR COMPOSITE RESTORATION USING A COMPOSITE MATRIX 



The invention disclosed herein relates to a 
composite matrix for use in the composite restora- 
tion of a posterior tooth whose proximal surface 
has been partially removed. The composite matrix 
of the present invention is intended for permanent 
installation on the tooth during the restoration pro- 
cess. 

The removal of decayed, material from teeth 
leaves a void or cavity which is typically filled in 
normal dentistry procedure. The filling of the void 
or cavity is known as restoration. For many years, 
metal alloys, known as dental amalgam alloys, 
were used as fillings or restoration material. 

In recent years, composite materials have 
gained increasing acceptance as an alternative to 
dental amalgam alloys for the restoration of pos- 
terior teeth. Composite restoration material closely 
resembles the tooth in color, and thus provides a 
more aesthetically pleasing appearance in the tooth 
than does a dental amalgam alloy. 

In the prior art. a matrix band is wrapped 
around the tooth after the decayed material is 
removed in order to define a volume which will 
contain the composite restoration material. After the 
composite restoration material is placed in the void 
and cured, the matrix band is removed. The use of 
a temporarily installed matrix band involves several 
problems. 

First, the removal of the matrix band often 
results in leaving an exposed gap between the 
composite restoration material and the tooth's sur- 
face. Second, the exposed composite restoration 
material on the outer proximal surface of the tooth 
is subject to proximal abrasion. Third, microleakage 
may occur through the exposed composite restora- 
tion material on the proximal surface of the tooth. 

The present invention employs a matrix made 
from the same material as the composite restora- 
tion material. This matrix is intended to be perma- 
nently installed on the tooth, thus dealing with the 
problems of the prior art. discussed above. 

In a preferred embodiment, the composite ma- 
trix has an inner surface configured to conform to 
the geometry of the posterior tooth's proximal sur- 
face. In most instances the inner surface will be 
generally concave. This concave geometry allows 
for a tight bonding between the tooth and the 
composite matrix. The outer surface of the com- 
posite material is generally convex, thus resem- 
bling the geometry of the posterior tooth surface 
which it replaces. 

The matrix should be sufficiently wide and high 
to cover the opening in the proximal surface lead- 
ing to the cavity to be filled. Typically, the matrix 
will resemble a small plate, membrane, or form 



about 5 millimeters wide, 4 millimeters high and 
less than 0.2 millimeters thick. It may be ground or 
otherwise trimmed to fit the opening it is to cover. 
As mentioned above, the matrix is preferably 

5 made of the same composite materia! which is 
used in filling the cavity. A number of such materi- 
als are well known, and generally comprise a mix- 
ture of a cross linking polymer and a filler. A 
typical polymer which finds wide-spread current 

70 use is bis-GMA. This particular polymer is most 
often used with a light-cured bonding agent. 

The edges of the matrix may be beveled or 
otherwise fitted to the edge of the opening to which 
it is applied. The inner, concave surface of the 

75 matrix may be ribbed or otherwise configured to 
effect an intimate and permanent bond with the 
restoration material in the cavfty. A preferred inter- 
locking device is a flared peg or similar anchoring 
member extending from the inner surface of the 

20 matrix into the cavity. The peg or other anchoring 
member is preferably an integral part of the com- 
posite matrix and therefore of the same composi- 
tion as the matrix and the restoration material 
A method embodiment of the present invention 

25 involves applying a bonding agent to the proximal 
surface of the tooth and the inner surface of the 
composite matrix, placing the inner surface of the 
composite matrix firmly against the proximal sur- 
face of the tooth, filling the void in the tooth with 

30 composite restoration material that is identical in 
composition to the material from which the com- 
posite matrix is made, and curing the bonding 
agent. 

In a preferred embodiment of the method in- 
35 vention, wedges are used in placing the composite 
matrix firmly against the proximal surface of the 
tooth to ensure a tight fit. After the bonding agent 
has been cured, the wedges are removed. 

In another preferred embodiment, any excess 
40 composite matrix material is removed and bonding 
agent is applied to any spaces appearing between 
the composite matrix and the tooth, and the com- 
posite restoration material and the composite ma- 
trix. These spaces are known as margins. 
45 FIG. 1 is a side view of a posterior tooth with 

decayed material removed from its proximal sur- 
face. 

FIG. 2 is a top view of the tooth shown in 
FIG. 1 r taken along line 2-2. 
50 FIG. 3 is a side view of the tooth shown in 

FIG. 1 with a composite matrix held in place by a 
wedge. 

FIG. 4 is a top view of the tooth shown in 
FIG. 3, taken along line 4-4. 
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FIG. 5 is a top view of the tooth shown in 
FIG. 4 with composite restoration material filling the 
! volume left by the removal of decayed tooth ma- 

terial. 

FIG. 6 is a side view of the tooth shown in 
FIG. 3 with a composite matrix firmly adhered to 
the side of the tooth. 
1 RG. 7 is a top view of the tooth shown in 

FIG. 6, taken along line 7-7. 

FIG. 8 is an isometric view of a preferred 
embodiment of the composite matrix. 

FIG. 9 is a block diagram of the steps in the 
present method invention. 

In FIG. 1, a posterior tooth t1 is shown in a 
gum between two other teeth as it would typically 
appear in a mouth. The right proximal side of the 
tooth 11 has a flat vertical surface where decayed 
material has been removed. 

Referring to FIG. 2, decayed material has been 
removed from the occlusal surface and the right 
proximal wall of tooth 11. 

The composite matrix 15 is affixed to the right 
proximal wall of tooth 11, as shown in FIG. 3. 
Bonding agent 19 is applied to the inner surface of 
composite matrix 15 and tooth 11. Wedge 21 is 
inserted in the interproximal space between teeth 
11 and 12 to hold composite matrix 15 firmly in 
place during the time period that bonding, agent 19 
cures. 

FIG. 4 is a top view< of tooth 1 1 , composite 
matrix 15 and wedge 21 assembled in the arrange- 
ment shown in FIG. 3. Flared member 17 (see also 
Fig. 8) extends inward from the inner surface of 
composite matrix 15 to serve as an anchoring 
member when composite restoration material 13 is 
poured into tooth 11, as shown in FIG. 5. 

After bonding agent 19 has cured, wedge 21 is 
removed leaving composite matrix 15 bonded onto 
the side of tooth 11 as shown in FIGS. 6 and 7. 

In a preferred embodiment, composite matrix 
15 is an oval shaped membrane having a thickness 
of less than 0.2 millimeters with a flared member 
17 extending inward from the concave inner sur- 
face, as shown in FIG. 8. 

A method embodiment of the present invention 
is set out in FIG. 9. Bonding agent 19. typically in 
the form of a cream or paste, is applied to the 
proximal surface of the tooth 11 and the inner 
surface of composite matrix 15. The inner surface 
of composite matrix 15 is placed firmly against the 
proximal surface of tooth 11. A wedge 21 is used 
to secure composite matrix 15 firmly against the 
proximal surface of tooth 11. 

The void in tooth 11 is filled with composite 
restoration material 13 that is identical in composi- 
tion to the material from which composite matrix 15 
is made. The bonding agent 19 is then cured. An 
acceptable curing method is exposing bonding 



agent 19 to a light source. After the curing process 
is completed, wedge 21 is removed. 

In another preferred embodiment of the meth- 
od invention, any excess composite matrix 15 re- 

5 maining after the curing process is removed. In 
some instances, composite restoration material 13 
undergoes some shrinkage, resulting in exposed 
margins between tooth 11 and composite matrix 
15, and the composite restoration material 13 and 

ro the composite matrix 15. In these cases, bonding 
agent 19 is applied to the exposed margins and 
cured. 

Many modifications and variations may be 
made in the embodiments described herein and 

rs depicted in the accompanying drawings without 
departing from the concept of the present inven- 
tion. Accordingly, it is clearly understood that the 
embodiments described and illustrated herein are 
illustrative only and are not intended as limitations 

20 upon the scope of the present invention. The fea- 
tures disclosed in the foregoing description, in the 
claims and/or in the accompanying drawings may, 
both separately and in any combination thereof, be 
material for realising the invention in diverse forms 

25 thereof. 



Claims 

30 1. A matrix for use in the composite restoration 
of a posterior tooth proximal surface, said matrix 
having a concave inner surface for adhesion to the 
tooth, and said matrix being made of the same 
material as the composite restoration. 

35 2. The matrix of claim 1, further characterized 
in that a flared member extending inward from the 
concave surface. 

3. The matrix of claim 1, wherein said compos- 
ite matrix is an oval shaped membrane. 

4Q 4. The matrix of claim 1, wherein the outer 
surface of said composite matrix is convex. 

5. A matrix for use in the composite restoration 
of a posterior tooth proximal surface said matrix 
being made of the same material as the composite 

45 restoration and having a thickness of less than 
about 0.2 millimeters. 

6. The matrix of claim 5, wherein the inner 
surface of said matrix is concave and the outer 
surface of said matrix is convex. 

50 7. The matrix of claim 6, further characterized 
in that a flared member extending inward from the 
concave surface. 

8. A posterior tooth including a restored cavity 
which extends through the proximal surface of the 
55 tooth, characterized in that: 

(a) composite restoration material filling the 
cavity in said tooth; 
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(b) a composite matrix made of the same 
material as said composite restoration material and 
bonded to said composite restoration material and 
to the proximaJ surface of said tooth; and 

(c) bonding agent on the mating surfaces of s 
said tooth and said composite matrix. 

9. A method of composite restoration of a 
posterior tooth having a void which includes a 
portion of its proximal surface, characterized in the 
steps of: 10 

(a) applying bonding agent to the proximal 
surface of the tooth and the inner surface of a 
composite matrix adapted to fit against the proxi- 
mal surface and cover the void in the proximal 
surface; is 

(b) placing the inner surface of the compos- 
ite matrix firmly against the proximal surface of the 
tooth so as to cover the void in the proximal 
surface; 

(c) filling the void in the tooth with composite 20 
restoration material that has the same composition 

as the material from which the composite matrix is 
made; and 

(d) curing the bonding agent. 

10. The method of claim 9. further character- 25 
ized in that the step of wedging the composite 
matrix firmly against the proximal surface of the 
tooth. 

11. The method of claim 10, further character- 
ized in that the step of removing the wedge after 30 
curing the bonding agent 

12. The method of claim 11 , further character- 
ized in that the steps of: 

(a) removing excess composite matrix from 

the restored tooth; 35 

(b) applying bonding agent to margins be- 
tween the tooth and the composite matrix; 

(c) applying bonding agent to margins be- 
tween the composite, restoration material and the 
composite matrix; and. *o 

(d) curing the bonding agent 

13. A matrix for use in the composite filling of a 
posterior tooth wherein the restoration includes the 
filling of a cavity and a contiguous opening in a 
proximal surface of the tooth, wherein a plate-like 45 
member configured to cover the opening and fit 
against the proximal surface, said member having 
substantially the same composition as the compos- 
ite filling. 

14. The matrix of claim 13 in which the mem- so 
ber has a generally convex outer surface. 

15. The matrix of claim 14 in which the mem- 
ber has a generally concave inner surface. 
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APPLYING BONDING AGENT TO 
PROXIMAL SURFACE OF TOOTH AND 
INNER SURFACE OF COMPOSITE 
MATRIX 



PLACING INNER SURFACE OF COMPO- 
SITE MATRIX FIRMLY AGAINST 
PROXIMAL SURFACE OF TOOTH 
USING A WEDGE 



FILLING THE VOID IN TOOTH WITH 
COMPOSITE RESTORATION MATERIAL 
THAT HAS THE SAME COMPOSITION 
AS THE MATERIAL FROM WHICH 
THE COMPOSITE MATRIX IS MADE 



CURING 
BONDING AGENT 



REMOVING EXCESS 
COMPOSITE MATRIX 



APPLYING BONDING AGENT TO 
MARGINS BETWEEN TOOTH AND 
COMPOSITE MATRIX 



CURING THE 
BONDING AGENT 



